The finding of the study showed that one of IPAs ICTSP aim is to promote innovation in their organization since they are a dynamic and innovative organization. The research also revealed that even though IPA had experienced in ICTSP development and implementation, they were still facing several problems in developing and implementing ICTSP using existing methodologies. The problem is related to the level of easiness and completeness of methodology used and the comprehensiveness of blueprint produce to gain the requested budget from the sponsor. In addition, the research also suggested that there is a need to customize the existing ICTSP methodology to fulfill research institutes unique characteristics and to maximize ICTSP impact to promote innovation in the organization.
I. INTRODUCTION
Usually the purpose for an organization to develop an ICT Strategic Plan (ICTSP) blueprints is to generate ICT strategies. These strategies will be used to direct organizations towards achieving their ICT goals. There existed several methodologies, methods, techniques and tools that can be used to develop ICTSP blueprint according to the organization needs and objectives. Many ICT application developers found that ICTSP or also known as Strategic Information Systems Planning (SISP) is very useful as it provides a systematic guideline for generating ICT strategies. Even though there are many benefits of ICTSP that had been Manuscript received March 20, 2013 highlighted in previous research, there still exists challenges faced by organizations during the ICTSP development and implementation period [1] - [4] .
ICTSP methodologies can be categorized using several methods. Firstly, ICTSP methodologies can be classified into alignment methodology. In this methodology, the organizational IS objectives are aligned against the organizational goals. In contrast the impact methodology can be used to create and justify new uses of IT [5] - [7] . Secondly, SISP approach can be classified based on the formalization and effectiveness classification matrix [8] . Thirdly is by categorizing ICTSP methodologies into two major categories; general methodology and the methodology developed for use in specific contexts. The contexts in the second category are the context of business organizations, government agencies, and educational institutions [2] , [4] .
Malaysian Public Research Institute and Government Agencies (IPA) is an organization under the public sector category. As public sector agencies, the ICTSP development and implementation in IPA must be referred to the Administration Modernization and Management Planning Unit (MAMPU). MAMPU is the monitoring agency that is responsible to monitor the ICTSP implementation in Malaysian public sector. IPA has to be dynamic and receptive in their ICT approach since they are expected to lead in innovation. The IPA direction should be in lined with the Malaysian National Transformation Agenda where one of the focuses is on the innovative citizen-centric model of public service delivery [9] . This agenda require changes in the role of ICT to enable effective utilisation and application of ICT across multi-faceted service delivery and internal government operations. This is important because the next wave of ICT will focus more on collaborative and co-operative arrangement of open consultation, open data, shared knowledge and expertise, consolidation of shared services and enhanced horizontal application. Besides that, the new government ICT landscape will not only focus on citizen-driven and employee-centric but also need to focus on the dynamic and transformational dimension where it requires better blend of planning and management.
In order to cope with today"s dynamic environment challenges, ICTSP methodologies need to be modified and revised according to the uniqueness of the context. Several revisions need to be conducted especially in organizations that are based on creative and innovative environment. Normally, in a traditional ICT Strategic Planning, it will begin with Phase 1: Business Strategic Planning; Phase 2: ICT Strategic Planning and Phase 3: ICT Strategic Planning Implementation. However, with the evolvement of internet technologies, these assumptions are not always true. The dynamic changes of technology make some people think that it is not appropriate to plan. This may be due to that the future cannot be predicted anymore, the rapid changes in ICT role and the top management might not know everything. Moreover, the employees are observed to be more close to the customers, vendor and business partner then before. This allows the employee to have more information or knowledge about the industrial needs and what the market demands for.
In addressing the environment dynamic changes and the growing expectation of the ICT strategies impact, the ICTSP end products should be able to detect the significant changes in a dynamic environment, quickly respond to change and must not dependent on just one strategy [10] , [11] .
II. RESEARCH INSTITUTES
As the importance of PSICT approach and context to PSICT success had been highlighted in previous research [2] , [4] , [12] , [13] , the characteristic of Research Institutes had been explored to identify the differences and similarities of Research Institutes as compared to other type of organization i.e. business organization and institute of higher learning (IHL). The organizational characteristics aspect of comparison is as tabulated in Table I .
This comparison showed that research institutes are unique as compared to other type of organization [14] - [20] . A research institutes should posses the following aspect: creativity, innovativeness, productivity, and responsiveness since the organization will continuously to evolve within its environment plus dynamical in nature where [18] - [20] . The institute needs to be quick in response to the changes in environment and technology development so that it can seize and exploit opportunities. These are in addition to their normal roles which are planning, administration and conducting research and development.
Common organization structure use in research institutes is the Matrix Organization. In this type of organization, the power is decentralized and existed dual-authority relationship. This indicates that there is a need to balance the power between program manager and function manager. The focus groups in research institute are Supervisor, Chief Executive, Functional Manager, Program Manager, Stockholder, Federal Administration, Citizen, Tax payer. This is because research institutes are responsible to produce product and services for citizen and taxpayer. Research institutes usually report to Federal Administration and Stakeholder.
The management style in research institutes are technocratic and democracy which may fit the description of Management by Objectives (MBO). MBO is a process of defining objectives within an organization so that management and employees agree to the objectives and understand what they need to do in the organization in order to achieve them. The type of task in research institutes are usually of non-routine tasks.
As the characteristic of research institutes is unique as compare to other type of organization, they require unique method of planning. The dynamically evolve environment of new technology and innovation that they have to produce also sometimes make the research and development effort in research institutes do not have consistent planning [19] . The organization needs to be attentive all the time and must have the capability to capture and exploit the emerging opportunities. [21] .
Public Research institutes (IPA) play a critical role in forging the interface between science advancement and the industry sector. Basically the Malaysian IPA performs mainly downstream, applied research in order to be relevant to their target customers or they are focused in undertaking activities that satisfy their departmental remits. Their core research areas range from primary commodities, industry and engineering to national healthcare. The 2008 National Survey of R&D in Malaysia revealed that, IPAs that involved in agricultural sciences dominated the top national R&D expenditure by field of research [22] .Other main areas of research focus include forestry sciences, material sciences, engineering science and biotechnology. Also, most of the research conducted is applied research, rather than basic or experimental development research. IPA account for almost 5% of the nation's total R&D expenditure and about 25% of the country's total number of research personnel [22] .
The objectives of this study are to discover current status of ICT Strategic Plan (ICTSP) development and implementation at the Public Research Institutes and Government Agencies (IPA) and to identify unique characteristics of ICTSP implementation in research institutes. Besides that, this study also aims to identify the effectiveness of ICT Strategic Planning (ICTSP) implementation practice in Malaysia research institutes using existing ICTSP methodology.
III. RESEARCH METHODOLOGY
A survey to study the ICT Strategic Plan (ICTSP) was conducted in 32 Public Research Institutes and Government Agencies (IPA). The source of the IPA list is from Malaysia Science and Technology Information Centre (MASTIC). Out of this, 27 IPA's responded to the questionnaire distributed and returned the forms. The survey was designed to be exploratory in nature. It aims is to identify the status quo of the IPA ICTSP development and implementations, and the problems faced in developing and implementing ICTSP in IPA. Besides that, the study is also conducted to find out whether the existing ICT strategic planning methodologies produce effective ICT strategy and contributes to innovation in the research institutes.
The Operating Framework for this study began with the design phase as the first phase. The objective of the design phase is to design the questionnaire for the initial data collection. The deliverable of this phase is an open-ended questionnaire. The questionnaire was designed this way to allow the respondents describe the status of ICTSP implementation in IPA and elaborate what development and implementation problem arise using current ICTSP methodology.
The second phase of this study is the phase of data collection. In order to get the information needed, a purposive sampling technique was used. The selection of the Head of ICT Division as the respondent is based on the rationale that the Head of ICT Division is usually the person most knowledgeable about ICT Strategic Planning process within the organization. The questionnaires were distributed to Head of ICT in 32 research institutes.
The third phase of this study is the analysis phase. The objective of this phase is to analyze data collected using statistical methods and qualitative methods. Data was analyzed using descriptive statistical methods and qualitative analysis techniques. The result of this phase is a descriptive statistical analysis and data analysis produced through constant comparative method and the 'content analysis' method.
The fourth phase is the phase of documenting the results. The findings of the study were sent to the respondent for verification. Documented findings include information about the IPA ICTSP status information and information about the IPA ICTSP development and implementation problems. The documentation also includes discussion and conclusion of the study.
IV. RESULTS AND DISCUSSION
Analysis of the ICTSP development and implementation status at the Public Research Institute and Government Agencies (IPA) was based on 27 responses from 32 IPA respondents. This showed the percentage of respondents who gave feedback is around 84 percent. Based on literature review, a sufficient amount of feedback was evaluated based on the type of cases or subjects studied and methods of data collection. The type of subject under study was based on units of analysis of individual and organizational level. The study of the organization usually has a response rate of less than the study of the individual, where the responses rate 15 percent were accepted to study organizational unit of analysis [23] , [24] . As the focus of the organization is usually the workplace, factors such as busy at work, privacy, regulations and organizational policies may cause the rate of questionnaire responses to be reduced [25] .
The study shows that 23 out of 27 IPA have developed ICTSP in their organization. The level of ICTSP experience in most IPA is in the evolving level (refer to Fig. 1 ). Most IPA began to develop ICTSP between the periods of year 2000 until 2006. The respondents felt that their organization is in the evolving level since that their planning procedure had been developed in ICTSP exercise. However, the respondents also indicated that planning process is still in needs to be improved from time to time. On the other hand, 26 percent of IPA suggested that their ICTSP is at the emergent level. This implied that the procedures and the policies for conducting planning had just begun to emerge in the organization. In addition, this also indicated that there is little SISP experience among the participating managers. Further, only 9 percent of IPA stated that their ICTSP is at the matured level. This showed that they have a long history of planning activity and had much SISP experience among the participating executives. Besides that, they also pointed out that they have a well-developed policies and procedures for conducting planning in their respective organization.
Most of the IPA also indicated that they have developed the ICTSP themselves or in-house. This showed that the ICT manager had built a confidence in them to develop ICTSP using MAMPU Methodology and/or other related techniques. Usually, the IPA took about six months to develop the ICTSP. This is because they need to get approval and budget from MAMPU and the Economic Planning Unit (EPU). About 74.1 percent of the 27 IPA stated that one of their ICTSP aims is to produce ICTSP that can promote innovation in organization (refer to Fig. 2 ). This implied that IPA expected the ICT strategies produced from ICTSP can enhance innovation in organization. However, the respondents indicated that most of these IPA took about 5 to 10 years to implement an ICTSP. This is in contrast to the suggested timeframe for ICTSP implementation period which is about 1-2 years if the organization wants to be a creative and innovative organization [18] . This denotes that a quick response time is needed as to be current with the advancement of ICT technology. In addition, in order to improve and be quick in response time, McNurlin suggests that organizations should divide the ICT strategic planning implementation into several "strategic envelopes" [18] . This will enable the organization to be more responsive to any opportunities emerging from the rapid technology development and dynamic changes of environment. The "Strategic envelope" is referred to as ICT strategies that had been divided into small projects that will be tested through experiments and prototyping. The aim of the "strategic envelope" is to ensure the successfulness of any ICT strategic project implemented.
Based on the study conducted, ICTSP method or methodology are most often used as a Key Performance Indicator (KPI). About 59.3 percent or 16 IPA indicated that a methodology was selected for their ICTSP development in order to fulfill the organizational KPI requirements (refer Fig.  3 ). This followed by MAMPU Methodology with 51.9 percent and SWOT analysis (48.1 percent) .
One of the factors why KPI methodology is most often being used as a methodology might be because government agencies used KPI to measure their annual performance. Moreover, IPA is answerable to government for their organizational performance. In addition, all government agencies need to produce ICT Strategic Planning blueprints that has been proposed by MAMPU and known as MAMPU Methodology. This methodology has been considered as one of the main references in the ICTSP development in IPA. SWOT Analysis is still a popular technique used among the IPAs, even though there are other techniques like "Strategy Canvas" and "Blue Ocean Strategy" that can be used to evaluate organizational standings in terms of strength, weaknesses, opportunity and threats. Moreover, the "Strategy Canvas and Blue Ocean Strategy" can be used to identify unique and innovative strategy. The strategy used will helps the organizations to identify what aspects need to be created, increased, reduced or eliminated.
The study also demonstrates that 18 IPA involved the ICT Unit/Department Executives in ICTSP development. This is followed by the department representatives (refer to Fig. 4 ). About 15 IPA or 60 percent of IPA involving the top management in their ICTSP development and about 52 percent of IPA also involved CIO in their ICTSP. By positioning the ICT Unit directly under the top management monitoring had help IPA to easily gain top management commitment and that will make it easier for the ICTSP projects to receive the allocated budgets. However, some respondents indicated that as IPA is under government agencies category, the budget approval will depends on government budgets availability. Sometimes the budget received is less than the requested budgets which in turn make the ICTSP implementation become a bit difficult.
If we compare our study with that of previous research on "Study of ICT in Government Agencies 2010", this study shows that lack of expert human resource in ICTSP development is still being experience in IPA. This situation might be related to the easiness and completeness of current practice ICSTP methodology to guide the ICTSP development and implementation process. Besides that, not enough budgets are also identified as persistence issue that is always raised by ICT Managers in IPA. This problem might be related to the comprehensiveness of ICTSP blueprint produced to get the requested budget from the sponsor. Another problem identified is in getting collaboration from the top management to attend for a brainstorming session which may contribute to time constraint issue for ICTSP development. In turn, the delayed in brainstorming session affects the ICTSP development and implementation schedule. Other problems that were detected are regarding user commitment and inter-department system integration. This usually occurs when the IPA develops the ICTSP for the first time or development process is guided by less experienced ICT Executives.
This study also identifies that some of ICTSP problems that still persist or are repeated in the ICTSP implementation phase. The main problems identified among IPAs are lack of human resource expert and not enough budgets faced while implementing ICTSP. These problems become a constraint for IPA to implement ICTSP as according to schedule. The top management that was less concerned about the ICTSP planning and implementation will affect the implementation continuity. The effect will become more severe when the ICT Managers move to another department or organization or retire from service. Besides that, lack of top management commitment will also affect user commitment. Moreover, the lack of expert in ICT department will also influence the inter-department system integrations.
The lesson learned from this study is that most IPA had experienced in ICTSP development and implementation. Some of the research institutes had produced several ICT innovation strategies as a result of their ICTSP implementation. Despite the IPA experience and achievement, they still face difficulties in ICTSP development and implementation process using the selected methodology. The study found that 21 Lederer and Sethi, 1988) , lack of human expertise and budget limitation problem had been identified as one of SISP problem in previous research (Pita et al, 2009 ; Wilcocks, 2000; Ward and Griffith, 1998; Cherpa and Verner, 1998). Lack of human expertise in ICT Strategic Planning might happened when the ICT planning steering committee and IT unit/ department did not have enough knowledge to develop and implement SISP smoothly due to unclear methodology and lack of training. According to Pita et.al (2008) , budget constraint usually happen in ICT Strategic Planning development and implementation when the ICT champion cannot get full support from the top management due to misalignment.
The aims of ICTSP in Malaysia IPA are mostly to align ICT objective with organization objective. However, ICTSP in IPA is also expected to enhance organization competitive advantage and contribute to the innovation research institutes. This is because research institutes dynamic environment required them to be more responsive to opportunities and rapid technology development. The existing ICTSP methodology may need to be customized to fit the innovative and dynamic research institutes environment. ICTSP Methodology also needs to be more detail to guide the ICTSP developer on how ICTSP can be used for promoting innovation in the research institutes. In order for research institute to become more creative and innovative organization, the timeframe for ICTSP implementation period in research institutes also need to be strictly observed to about 1-2 years. This is to ensure the ICTSP produce is not obsolete and research institute can seize new opportunities.
